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/cJS -e * * i: «r # tie i: -r 2> ^*^S 1 

So 

lll*a3l mIia#«#:«^l*MOSFET, /<>f=}^- 
7l>7Vv><.^-, E2 PROM, EPROM, SRA 
MXIiDRAMf *-2)ii:«r#l8ci:-r*a*Sl 

10 0 0 1 J 
[0 0 0 2] 

l±, — JSJtc LOCOS (LocalOxidation 



■2 

of Silicon) iit Bf l?n^3?-Jili«*Jfflv^ 
t>nT^/Co iOLOCOSti=Sri2 I 1 irfflv-'-CJJI.Tlw 

[0 0 0 31 t-Tv vU W^lSlcffi'fkicJ: I? 

jx:5r56»ofc®«ttil±J?v^Kib)K3#J^^$n'5>A*, IBlBf 

I- ^) ^Tm-fb^^iS^T-r ^ fzitmmi)'W L±tf 
10 0 0 41 ^w-c± t9/^$=t^^t^c^^^?•^!6^I«S:J^ 
10 0 0 51 t-r> ->'j 3>*5Ri±i^i'>'*x . 

4 ^v^t?R I E (R e a c t i V e Ion 

Etching) S^<75^:^tt^7 f^>^^f««l 
ai<}t^«*o CVD (Ch em i c a 1 Va 

p o r Deposition) ft^lwJ: Sf-fbSRS 

[0 0 0 61 9 M'V^iiWl-ii^^^^^* 

-c»±. «:^ia]ic®s<b**3i=}T-r* loco ssu *«iF. 

[0 0 0 71 JiJ.±igE'<;'c hU-Vf^S^-^SIti^BtcXixlX. 

[0 0 0 81 E2 P ROM^O/pJil&'ttO 

;<'=e'j-b;v, *)&vM±DRAM^<7?p«*';-b;vS:E?"JU 

[0 0 0 91 L*-L'S:***b, ittCjN ANDa-t:;KD^ 

J5I^SJ*lifIi$L/cLOCOSfttcJ: •) Jg^^ixfc OT- 
>^ U-t;vT W^«:i: LT3l^c^S*a<b=SrS 

[0 0 101 

> ^ U -b ;i' T P ^f^tfOffi^co^^h-fbl^ ^ Rgl^***) -3 
/to V ^-'^ 7 -f -xa<OjDXES# i 0 

[0 0 1 ll 

0 -^ir^^<ofm<DmM*)ii)^'^t>ix. M^^fitzmomm 
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ife t ti z> 3t>T-^«^® off \zm.it^tixz>:^ ti}^h. m. 

ijijg-ftcg^MO-f-n -Title, 3f^fiS;?iX'&#-«#*'f-MO 
10 0 121 

^mw^WLmm \zvm ^^mwl ^ ixfz^^nmff:>nmm \z 

J* O^ffi IC =Sr -i- - <!: Ji-'^tg-C ^Z>o 

«i L -C , iS^^-lb * it®. L ^ -5. o 
10 0 131 

SilIi*^*-t--& N A N DS!E E P R OMO-b;W® >5 <D¥ 

F ETcDv-^!.. Kv-f v^-^'t-f 'J>?B-c^ifciiii:J^|JS . 

gE^tiTN AN D-fe;W 6 ^«fi£1-^o iiT-Ji, MlfiM 
O S FETO^-y- h«ffiU-?-it^E'ixftll^'J^- (C 
Gl, CG2, -CGn-l. CGn) n 
ffl O S F E T *il:?y«^ L N A N D -t ;V L 
TV^&o iON AND-b;V6 <0 Kl"f >11Sgl± 2 
S?b9>i;;^^ 8 *r:^hL-ce-;' h^n Vi'^' h 7 tcgM 

^nxv^^o ffiie2o<!0MiRh 7>->*;^^'i4, L.iv^ft 

(VTH) Ti* "H" , "L" tM'Sf -SMO S h 7 >v*J^5' 
-C*>'}\ -etL-Titor- h^«H±SGDl. SGd 2 11 

10 0 141 NAND-t^l-OflfeSffll-li. loos 

NAND-t;VTH'^«fiE-r^#. itL(bNAND-lr;i/ 

[0 0 151 C:<059-1t^«tl 0<OitSli, ^i^-f 

o^ifet«l*-&ie J: 0 . 1 // mgS'^tlt/h'Jf iliit::?i^fiS;^ 

#^'^ic»<1--&i fc^i^^fg-C^-STi^ iz£*SLTV»f^i|ig 
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lC2?iJON AND-b;HlJtL, i*o^ii<oe*-y 

a 4-fflv>-&o mt, l3^«0tr-7 h#|7 aU«^$n7l:2 

yij*?) N A N D -t ;VT 'f O— SraiRM US^*^ 

[00 161 iif, z<DnMm<^&ni:um'ri>fzit> 
izm 1 i:mmtLxmmms&i~WL^^^.fzmi:m2 iz^ 
•To i i -c «± 2 yij <D ^ •=& -fe jwi'^yijs^i^ ^ *t o i: 

10 [0 0 1 71 h«l:^rifi]ic|i5«i--£.c;tiib 2?iJ(^ 

N AND-fe;H4v?-it-?<iB L 1 . BL2 «r^L-C. 1 
:^<0\£-y hm7 aizmi^$tlX\^^i,o r:iT-BLl, B. 
L 2 =Jr S*?-^ * i: L- r HI 2 t;:^i- J: d J- , •> ^ ^ 

ayi^if V i:^:^-ri,-t)VTu^ izmm.^ti'fz-t^i' ^ 

$ ii.7t 2 o(OM O S h 7 V V ^ O L # v»{t**S'5: -S. 
( "H" > "L" [V] ) J: 9 tcia^-t&o «xl^MO 

S h5 Vv;^^*«NM0SO«-&U»i, BLl<^*-?rS 
20 iKi-im^izliSGo HZ "H" [V] JaT<omfi:> ^ 

x.lfl 2 [V] SrepjbDL, SGd 2U "L" [V] JiiJi 
"H" [V] J.J.T<^S^> nx.\iO [V] «:eniDi-2.o 
[0 0 1 81 B L 20.J^^'S:SiR-r-&i©-^iel4. SG 

D HZ "L" [VI JiJ.JL, "H" [V] tlT<^«^^eP 

ijDL> SGd 2iz "H" [V] a.±oafts-6nJii]-r«>o 

h*)BL ISO'BL 2 tJiM^S-t^l'TU'f SriM^^-f* 
^-g-tcii, SGd IS-O^SGd 2 tc "H" [V] iikTO 
«te«-enijnL, BL lSU'BL2«:#^Sil?i:-t2.ifc** 

30 -C §-5)0 

[0 0 191 gl2 IwiSV^TIi, B L 1 tmH^n. «i 
j^^Ttv^j^-t'J-fe;!/ (MC) ICSES' ttfcftUiar- hiia 
CG 1 tC?S«<i<Ol5!J^(?2 0 [V] SJS*:^IJ«0$IJtay 
- h«RCG 2-CG nici44'rami2:<^08x.(fl 0 [V] 
S]S*-^x.2.o X. fc*-;' hi^7 ai;«± "1" . "0" «0 
T'-^'iej&C.TBfSgomfiL (C:i-CJ40 [V] ) «r-^^ 
tieJ: •5#^<0>'=e';-t;l' (MC) 

[0 0 2 01 —:i?,BL2fiflONAND-t;H47D-r 

[0 0 2 11 7'-^'«-^.^^ai-t*&-&<>. 
i,zm^y- \- 8 icmffi*-^x.*-.tiri: b l i x<4b 

L 2 ^S*?e<Jlw«yf, -f-itibBLl, BL2te«^?<t 
/cN AND-feJVO;<*'J-fe;l'SrgE*^tiS-rJ: "9 lC-t*«:: ^ 

[0 0 2 21 ::kt;±BSoa#?y- h 8 omo s i- 9 >->* 
50 :^?ss-ii3 4-fflv»-rs{.§^f v&o 0 3 141211 <oM*?-i^- ^ 
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[0 0 2 31 JiJ.±li2^^?§<O*iS0!lt:-*)*«?-59-M^J^ 
S-:fi-t"/5N A NDSE E P R OMS-J^fiKi" -S^-^^tjiP-^ 

itfjsg^^i^Srflfco^g^^fcfi-Jti-^ J: ^ ^fil^'^iaB&'- 
[0 0 2 4] It^iJS^lKODRAMT-^) iv^o 
b ^ =5: * 2 o<0M O S h 7 V V ^' P 

B L 1 i: B L 2 MlSt^t ytiii>^t (±^e < , n% 
tcB L 1 L 2 Of *. -^-o 
10 0 2 51 04 IC. :$:5£Bgo^ife«niO«^^5-«ltt^* ^ 
(Om^^mt^liC^^m-ro COJt«cP!l-eii, 0. 4^ 

10 0 2 61 *^^^Sl!lfSlt^-^trlo<75^*'J-b;W^# 

o-t;wDi«ti. Locos^3■f8l^ M^v^^^-aix 

<^3l^^-^f!|■e■?■^^^*^0. 96// m2. 0. 64//m 
2, 0. 32/.m2 t;$:^iife^J**-*/h^v^fc<0t'2:o 

-J-n-rn, 6 7%. 5 0%, 2 5%t, 
[0 0 2 71 r<0»U. 2^|6?|<0|?ittR|-C-l±«i^i3-«l« 

[0 0 2 81 ^Jlic, UaU/c*f&W<0^ife«RIO^/h^c« 

^ ^® * ^ ^ ° 

115 (a) ~ (e) {Z^(Dmm.l3^imM-thfz^<01i 

[0 0 2 91 Sffitaj-cii. 1 ^ 

1**^^1- *<^t-'jZ'l? 4 1 tr-;'-?-Ji«:/hT' 1 / 2 icfil/h 
[ 0 0 3 0 1 ^ IC, «i^^it<7?itiiJlt>*«^^«iiffil*<^ 
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[0 0 3 1 1 US (e) l±, «^^Stll«l 3*W$ 

[0 0 3 21 i-j-Tx i(7?^ifee^jo$iiifi:&ftuov>-c»sffl. 

lcSi?li--5)o 4T> us (a) J:9l^v'j3>« 
«1 1 oaHJcSE-fklgll 2 4:tflx.lf0, 3 mflK/OK 

[0 0 3 31 '>Cl::|l 5 ( b ) ll^-f ^ T ItrlBffi'fkK 

/«mgs<oaf 1 6 iummizMm-r &o -^ff^'im^L ■ 
fzm 1 6 onaic c v d <> u < i±afe<t»- j: >) BSE'rkis 

>&iliB**o. 1 ^m^iJ^^::^-^>i^^^®S;Lfc^*^ iSoi£ 

[0 0 3 41 J^CtCglS (c) U^f i^ i^. 

L/i^OjlESC56-ic> V 'J 3 >S 1 4 «rS£ft$-ti:; ^ 1 6 ^. 

[0 0 3 51 ^tc|15 (d) H^-fi^t:, v'Jnv^ 
I «1 1 O^Slc^m^iXT^cSS-fklKl 2«rNH4 F^=Srffl 

(e) .U^i-iTlwll5 (d) <OXS-CEmL/c->'J n 
1 1 J-t:' 5' * -> ^ ^Vgcift^ 1 4 0» 

ffit^HJAlfO. 2,imgSi-;'^>^^L, Ha^cOK^kK 
1 3 J: ^H^. 1 l^«/h**^^« 

0 [0 0 3 61 ±.j$0|115 (a) -05 (e)>)XeT* 

If, Ji e ^ V ^ ^v^ft 4^ p M^Mt) t u t:^^ X. ii^ 
50 '3^iDS-±*:^S<>*>&e 
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10 0 3 71 ^mimmipm. Tim<Dif%j> 

[0 0 3 8] M^li. m 1 lHC^L;^^NAND-t;vS-ff^ 
OS f7>->'>^:5'^?i^fi£-tSo X. nia*2iff*«l 1 

10 0 3 9] 1115 (c) OXglcfcv»T:->V 3 
1 tC?KB£L^c«l 6tCie^^v^;v->'J 1 4 «r 

[0040] 1216 (a) - (f) it^^m<^mmm(D^ 

m6 (a) izm-tXo^^. z^^}:J>m^2 KO^Wizm 

m^tizx^. w^^mm2 2i:f^^L, ^<o±izmx.\£ 

->ij 3>^2 3=SrBEKL. ? <b tc-€-<73±lc C V 

^ 7 -f -ISSrfflV^T. Vv;^ b 2 5 a Sr>'<^'--V^^ 

[0 0 4 11 ^l-H 6 ( b ) t^^-t" \,ZU'J:^ h 2 5 

mm2 4' Sr-eyi.^'t LT, T*<0*'';vV3>2 3 

to 0 4 2] :^{z/<^-=->V^titz^')i^') ^ Vii 2 
3' OliSSr«nix«fO. 0 2 umS]SSE'fbL®!-(tM2 5 

lo 0 4 31 '>:I^I16 (c) ir^-ti^u. ^^-(1:^2 
4' *-'J v'J 3>g2 3' ,K'ftl^2 2' 4r-7^^'tL 

r. i±<r)mitm2 2S:iv^>^^L, '>:v»-c, 
/c?#0|*lSi;f^SE'fb* vMi C V Di*U J: <0 mtBi:^ 

^nmim<off.imm.2 im.m-i^^ih-t&xoizRiE 

[0 0 4 41 >X<>zm6 (d) iZTT^-f X ^ m^6^^^ 
v'J 3 v^5rK'ffc)gS2 2' t raSEOiiS $ * TJt« 
[0 0 4 51 m^^xme (e) i;^1-<t T IC. it' 5' + 
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v';3>®2 9.«rJt«-t-*o Jicuiae (f) u^-fi-? 

tl^y!.^' t LTfflv^^-K'fk)iS2 4' A«*ft< ^:-& *-C^'J 
•7->>^^ (BflS) i^^o ZiXlZX^\ ^^i¥&^2 1 
S.O'v 3 >S 2 7mffi±l^Kfklgl«-:^L-C.-K'J 3 
>m2 3' , 2 9' A^Ji^a ^ n/cf^^^c t 

[0 0 4 61 'ici^iae (g) ics^-t<t ^ic cde^co 

10 ®i:J:-kf^'*->^;i'fiS;*$-<i-/j:vU3>S2 7 <ORB<^ 
[0 0 4 71 X, c:o||iSt^jic:tev^T^*fit)<o?$l]D»::o 

, v^T(±, %<ommmtmmzm'piz'yv n >^ 2 7 «r 
3 >*«2 1 i: -> 3 2 7 =frsm-t-*B^tc^<ki^ 

20 [0 0 4 81 j^j.±iE'</^ie-r-ii. *tfew 1 X'nhfLZ> 

US (e) oxe-e^f o/;v'; 3 1 i:ikr*' + 

coi^icv-'j 3 1 i: Jitf ^'^v^;v^ i 4<o^ 

aiiSrilSCDESi: iS-x >^^*-fr-f. -^IcSlifc 

K 2 8 1:: i avv m^ikizmitm2 8im^-r^^ t{z 

(00491 tfz. US (e) *>-&vv(i|ll6 (g) (OX 
30 fiO^lc, ll!7ir^-r<}:^lc®aiL^c->'J 3>^^i l 
±JSt.l/'y') 3 1 4 JiU^lcii^/c^v'J 3 1 5 

1 i: J:.e:5'^v^;wv'; 3 1 4 tXi^V => 

* ;& c i^H^iz-Z-l^Ke^^mi^^mizii i <o:^^«i«®-c 

[0 0 5 0] ^ic. *fg5^<^-|l*fe«li: UTSiWL/^^ 

ov^T, 126 (a) - (h) JSt.l/> Ell 1 (a) ~ 
(e) coXigBfMll*fflv>T§i?^-t*o 
[0 0 5 11 (BL, 116 tc^-tXSiro\/^T!i, ItriZE L 

■f^o Mv^-CIHl 1 (a) ic^-r i 9 t::^®f'(l:*2)VM± 

llW^affl^O^jSr- h t^&'i^'J ->U 3 V® 3 3 S-Jt 

[0 0 5 21 '>i:i::El 1 1 (b) li^l" J: d IcSJ-fklKS 4 
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X y^' -> 3 >li 3 3 N A N D -fe =Jr mi&t i>m.^O 

[0 0 5 3] '^i-Hi 1 (c) iZTTs-rx^izn^^nm 

(7)# «;->'; :3>® 3 3?rS^iTt-0N0 (Oxide 
N i t r i d e 0 X i d e) «^0«6i^K3 5 «rJ& 

a>^3 6 «rJtfti-^o -'Of^, SlJ^fllr- 'J v 
V n »i 3 6 li^i^^Ji^l* t 'S: ^SS-fLM 3 4 ^Mlf^ 

ftU^-y-Mft (CGI. CH2, -CGn-l. CG lo 
n) im^i-^o i<0J:^4lLTNANDM/Pffl§§*^i 

#^fio * U -fe ^v**^fiSii' * o 

[0 0 5 4] Jil>±Ol=fIT-f^^K^n/c^»^14*«<$^ 
v>T?i*?r*L, NANDMEEPROM<^l^*Sf'fk. 

10 0 5 51 J':J.±OlfHci5V^r. Hie (a) ~ (e) 
lc^-fXa^=iT-p7t^, ^v^-CUl 1 (b) ~ (c) 
^i-ie*fif^-i:(^J;>J06 (f) ~ (g) Rifmi 

1 (a) lc^i-Xiei±€»&*ii> XgOfgaS-fkAs^Sgt 20 

[0 0 5 61 i<oa-&l^»4S*D<^Sl'ftl^2 2-SLTfmm 

hmim 2 2, 2 8 (!0fMi::i3V^TK)¥*=?rm®'fk-t& 
'j2.1l5S***o |S1»C*''J v'J 3 >g 2 3' Rzr. mzj^ 
^ $ sK U -> 'J 3 VS 2 9 ' t ^ <^ 

T% v'J n >)1 2 3' , 2 9' <9/F*E%iftK 

too 5 71 ;>:tc:$^ig«D-|IMi«it 

Hlc^L^^cjtPl^, NANDa-b;WTU^O^ii:^ftlCO 3C 
v^-C, B8 (a) - (h) m9 (a) ~ (e) <0 

X^BfffiEl«:fflv»TS{,?§-r*o US (a) ~ (f ) 
. Ji, «IiELf^Ill6 (a) ~ (f) t|W)»OXS-e*l5. 

[0 0 5 81 C:cO||ifetRlt?l4E18 (f) 
Xfm 0 8 (g) ir^i-J:^^.-}^'; v';3>^2 3<7) 

mm ^ SE-ibm 2 5 s 2 2 <D i V 1 * 

U ->U 3>S 2 3 0TICT V^^-* ^ 

[0 0 5 91 ^o'ik. US (h) \,z7s^-txdiz. mmt 
i,zxy)mim2 2<r)j:.yiy'm>»i:mitLtz^. ^c>\,zc 
wDm^i*)^itm3 oimm-kmzm^^^^o 

■cms (h) lZ^$tL;6 i T (-K'(tm2 2ai->' vStiJlC 

[0 0 6 01 ^1^09 (a) U^-rJ:^l^=J^'J->'J='> 
g 2 3 , 2 9 (D±m*miii-t htX\ SJS'i^ 'J > > ^ 

(b) IC^I-i^lC^K'J 3 VS2 3, 2 9' =SrS*? 
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Vo 6 6 11 '>;tcI19 (c) IcS^ti^liSftiS^kt-J:') 
V >^^;vB6<l:III3 2 iJtm^^ ih\zn.^^mm<o»m 

9 ( b ) ics^-r i 0 uSSitffil 3 4 o±H*«ffiai1--6 1 -e 
»)S*-'; vV-J^i-^T^o -?-LT, 3>e3 3 

li, NAND-b;V'«:»fi£-r-&«ScWp«*';-feJH5ici3;SI 

[0 0 6 21 -^1-1219 (e) i::^-^ i ^ 
*-'J ->'J a>m33 (DmW\z$,Z,mYM3 iiV^^-)^ 
mimd 2l-^^;<-v*»AP>«v»eKlcxyf->^^=S:^T 

@ 3 3 «rST J; T l~ONO (O X i d e Nitrid 
e Ox i d e) «^<0K'fkK3 5*3K«1--&o 
-fb^S 5 0±lw«lJffliy- bffl«^#'J->'J3>S3 6«:it 
m-ri>o iOt^. bfflO^'J vV 3>g3 6»4 

«^^{Bl^JSi:^fc^K-fkK3 4 Sift's::^ 

(CGI. CG2. -CGn-l. CGn) imWLt 
iOJ;^trLTNANDg!^»IS14#^#SS'^> 

[0 0 6 31 J^JL±<OXgt?BBE^*t^^^»l6tt*^*^ 

V^^3a)*twiDX.-C, h >:T.;VK'ftK3 2 ICit^^*''; > 'J 
rivgS 3*ffid ON OR 3 5 0®ai*]£< tofcC t 
r-* ■;'7''J >^^Jt3!»*a:«$*T"5>5tft, Sf'fkKS 2 fcON 

o SI 3 5 (omm*^^ L v» j« ^ 'J -b twjt'< h > ^> 

[0 0 6 41 St^^, laS (h) -C?g^L3tle'fl:K2 2C7). 
i7 vSf^(7?>'^'->^Vf-i' 3 1 •9119 ( e) IC75# 
tL^. i: -5 b 3 3 TO b V;T>;vK'fI:lK3 2 0« 

mziSi'fiR I E ^^t^J:^.*^ ^ 

h >^-;vK'(kK3 2 Offi^14**lfe]Jitic tfz. ^ 

(D^^-x\£~i^ii^xi>^t\.zx*). V y^)i^mim<om 

[0 0 6 51 $ejlcS19 (b) OXe-CK'(bK2 2?ri 
■;'f->^^l^*L, 1219 (c) ■Cf>^;wK'(bK3 2Sr^ 
M tc mi^ -i> xe * If ^ - i: i; >3 gij ^ OXSr- 

[0 0 6 61 <IL, ±j2£<DSitX80d*>il8 (h) O 
j;^lc>'<c-Xe-i'^:3KS;i-'&XgSy'^9 (e) OJ: 

T tcBE-fkiiis 4 izwrnij^^-mLmt-mt lx^^) 

(DX^K-l5<7)lim(O^i'if=)^tiZX>0. ■7'D-feX<^ 

[0 0 6 71 JSl±»±NANDSlEEPROM<0-b;vS»5 
0 icov^Tgi??L7td*, -b;v^Oicib'<, JtSW^^HO 
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■ 2 l<Dmm<n^^ ^-LVMiJi t: ^'*->-\';V« 2 7 O^ffi 
<0-*co;'*=grfflv^-Cg£^tlI2 8 5r:^^L■C.■^•'; v U 3 

fc, 5vnrja[<'?^aS*^T-^ i t "Iffi'C**o 'ttz\ 
0 (e) tC^-rJ:dU. T<0:J^'; v';3>2 3' <D±JC 

1 0 0 6 8 1 

[01] 3^f&ig(D|IM«^Jr-*-5.NANDS!EEPRO 
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